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MATERIAL WITH LOW REFRACTIVE INDEX, AND LOWLY REFLECTIVE FILM 
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(57) Abstract 

Fluorinated potyfunctioiial (metfa)aciylic 
esters represented by general fonnula (IX a 
fluoromononier composition containing the 
same, a material with a low refractive index 
obtained by curing the monomer composition, 
and a lowly reflective film comprising the 
material with a low refractive index wherein: 

, R'. and are the same or diffisrem and each represents hydrogen, aciyloyl. or methacrylayK provided ttmt at least cither R* or R^ 
and at least either R^ or re pr e sent each acryloyt or methacryloyi; and R represents Cj.^ fluoroalkylenc having two or more fluorine 
atoms. 
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4, 5, 5, 6, 6, 6-^:^y'i}yjU:ta^^-:^ji':ji'^u:^^V =^ 
-/V. ':^(^ ^')T^ y /I'll- 2, 2, 3, 3, 4, 4, 5, 5, 6, 

6, 7, 7, 7 - h y 7^;* 7/i';j-P'v:;^5^/V:ii^ t':^^ y 3 — /w, 
i5')Ti5' y /VK- 2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 

7, 8, 8, 8 -^i^^7'*7/i':tP:t^f^yWJ^f'^i^^y 3— /w, 
i^O ^)Ti7 y 2 , 2, 3, 3, 4, 4, 5, 5, 6. 6, 7, 
7, 8, 8, 9, 9, 10, 10, 1 0- /i-y'fiy/^yi-uy'i^/]^^:. 

^)T^ y 2 , 2, 3, 3 - r h 7 7 
^U^n T'^^ ^'v?^ — yw, vf(p< ^')T^ y /l^K- 2 , 2, 3, 3, 4, 
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4 -^^f-:7yw:i-n^^^^ i?;*-— yv, ( ^) T ^ V /\^SSt- 2 , 2, 

3, 3, 4, 4, 5, 5 ^yji':trj^^-9->i^:t — /i'^ 
^)T^ y/Wife- 2, 2, 3, 3, 4, 4, 5, 5, 6, 6-x;<>7 
/w;?hn^yi? :xv?sJ--^v, ^ V /I'iSt- 2 , 2, 3. 3, 4, 

4, 5. 5, 6, 6. 7, 7 - Kx* 7/^;j-n ^ Vv;;^- — /w, 
(7« ^')T^ y /V-K- 2 , 2, 3, 3, 4, 4. 5, 5, 6, 6, 7, 
7, 8, 8-T h7f^7J^^o / -tl^i^^-Zl'. ^')T^ y 
ift-2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7. 8, 8, 9, 

2, 3, 3. 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9, 1 
0 , 1 0-:ti^ 9fi3 yj>y^7irn ^ -yflU 'Ji^r — zy^y.^i^k/- 9)r 
y /m -2, 2, 3, 3, 4, 4, 5, 5, 6, 6, 7, 7. 8, 8. 
9, 9, 10, 10, 11, \ ^I'fy ;v:txi Vy'*^^'^:^ — 

'fe^g(cMUT9 5l[S%7lcjil, 4#t::9 0 Sfi%*^g5g2'g'-r 5 d 

<D S «r «t « -r -5 * t;i m 5t <^ at ;g fj: It T + 5> /J> $ V > - i: * 5 
LV^„ lOOnmJ&lT, #{cSf*L<tt50nmJ!JtT 
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1 0 oi:a:8iJic*n.T, 2 ssseu^tT. #1:: 1 omasRJWT*sM* 

^1.4 9JEtT, »*L<ttl. 35~1. 49 «r^-t-«-3|sf-efe ^„ 

ii^fTt>Ji5^^^i5fc. -Mxitf n-/i.3- Fife, 
life, x>f5/y3-h&. f :^=i- hife^lziJ; »?3MS«^<DS«i;i 
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(D-a^fffild^bt, 0. 0 1 - 1 0fi»%;is»^ tv^o 

420-'720nm. J:>3»*L<ri520~620nmt;5r5J:p 
yji^^l^^'xW^^'U'— TAC(by T±'f-/v±jun — 

«r*1-«;S*^ 00~900nmi)fc5J:5 J-IS[¥«:Sa:;£-t-5 
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hm. ^9 hm. t'^ yzr=i- Vr^. :^=i- hjfe^jcj: 

m IS fi ^ ^ «a fP «r 2 fH ± ^ -r 5 # f t6 it ^ / -7 - J: «J # 
©JKJ?tt 1 - 1 0 M m, #1:: 3 ~ 5 /i m;6S»* Li/^o /^-K = -Hg 
ffl V ^ S a ^ © «! fl; T? ^ -f- s :6r jfe 4^ ffl V ^ 5 o 
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PCT/JF97/00356 



2 1 



, 3' -J^JK^iX^D lf;v)'</V7yW;i-ny^ :/314.2g dm o 1 ). 

y >'V'Sft216.2 g (3m o 1 ) > 7^ h y ^'^Jl^Tl^^ =^ ^ J>>Zf a -7 y( K 
4.4 g, tert-7'f^>'W*X='->'W0.44g ?rtt)i^. ^ft^&tfJ-c^>!r |-;!jp?8i 

!^ A;dc^»?-e 3 la. i&»A*g7k-e3isJite#Lfeo ^ o d 71x/was:«je 

■rSC i:-C^^«^A 417.1 g (0.91m o 1 ) Sr#fc„ Ali}5:©^C 
( 8 ) J:: ^ -t fli ig «: % -f- -5 ^ k ^ «5 -C o . 

X CH2(C F2)4CH2X • • • ( 8) 

^^(D2-^<bxtim-xfimti:zmx. ts^( 9)-c^$ nss-c* 

*>SX^ Xf±TIHS:(l 0)-C^^ix6S-efc5X2T?fc5o ^fie«^A 
«:3aS©^tt{t:, fip*, 2o(Z>X^*J^ot><D. 2 X^iSrJto t>©, 

CH2=CHCOOCH2CH- 



CH2=CHCOOCH- 

T •-•(10) 
HOCH2 

t MS <Of^^i:^-to 

»H-NMR(6(p pm)CDC I3/TMS) 

X^:6.47(dd, 1 H) : 6.17(d d, lH);5.91(dd, 1 H) I 4.5 
0~4.38(m, 1 H) ; 4.30, 4.20( d A B q , 2 H) ; 2.45( d , 1 H) 
X2:6.42(dd, lH);6.14(dd, lH);5.86(dd, 1 H) ; 5.4 




• • • (9) 



WO97A30021 PCT/JP97/00356 

2 2 

8~5.39(m, 1 H) : 3.82~3.76(m, 2H);2.76(t, 1 H) 

mStitX t) : X2= 8 5:15 
X CiizC F2- • 2.73~2.28(m, 2 H) 

^'F -NMR( 6 (p p m) CD C 1 3/C F C 1 3) : -110.20, -120.44 
Exact MS : ; 4 5 8 . 0 9 8 5 
aa&flt : CieHisFsOe : 4 5 8 . 0 9 7 6 

^iDami -2 

1, 4-K':x(2' , 3' -acjK^'>:/n f /V)^/W7/V:*-o :^^r 
314.2g(lmo \)(DfCi:>*) IZ^ 1, 2-lf;^(2' , 3* -^itK^v- 
ya >214.2g (im o 1 ) Srffl l/^rciSJl^«mS 

mi - 1 tmm^LX. TIB^( l l)f::^-r«ii=Sr*-f S^^f^B 3 
12. 2g (0.87m o 1 ) «r#yb. 

X CH2(C F2)2CH2X • • -(11) 

sir i^n hihltifk^ (D^ H - NMR ^ i»F-NMRRt^Exa c 
t MS Ol^*:Sr*-r<, 

^H-NMR(5(ppm)CDC I3/TMS) 

X^ : 6.46( d d , lH);6.17(dd, lH):5.91(dd, 1 H) ; 4.5 
0~4.38(m, 1 H) ; 4.29» 4.19( d AB q , 2 H) ; 2.45( d , 1 H) 
X2:6.42(dd, lH);6.14(dd, lH);5.86(dd, 1 H) ; 5.4 
7 — 5.39(111, 1 H) ; 3.81~3.76(ni, 2H);2.75(t, 1 H) 

^&itX «3 X' : X*= 8 5:15 
X CiiiC F2- : 2.72~2.27(in, 2 H) 
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'9F-NMR(6(p pm)CDC I3/CFC I3) : -109.62 
Exact MS: SU^ffi : 3 5 8 . 1 0 3 4 
39 ;Ci4Hi8F406:358. 1039 

mmm i - 3 

1, 4-1^^(2' , 3' -:t/Jf ^^i^T'o l^/W-</V7/l/;*-u > 
314.2g(lmo 1 )(^)f^*p 9 IC, 1, 6-^:^(2' , 3' -uK^riX 
T'n \ifV)^A^yj\y:tn^^'^i^^U.2^ (Im o 1 ) Srffl V^fcfit^tt H 

502.3 g (0.90m o 1 ) Sr#fco 

XCHzCC F2)6CH2X • • -(12) 

il&CW: 3S«OMttfr. SP*> 2o©X^^S:l*ot><D. 2oOX2«:i$o 
^(O. 2it)^X» a: X^i 5: 1 o-:5oj$o t><^OS^<fe-Cfcofco 

t MS ©ife«:i|r^-f„ 

*H-NMR(6(ppin)CDCl3/TMS) 

X^:6.47(dd, 1 H) : 6. 18 ( d d , lH);5.91(dd, 1H);4.5 
l~4.38(m, 1 H) ; 4.30, 4.21( d AB q , 2H);2.45(d. 1 H) 
X2:6.42(dd, lH);6.15(dd, lH);5.86(dd, 1 H) ; 5.4 
8~5.40(m. 1 H) : 3.82~3.76(m, 2 H) ; 2.77( t , 1 H) 

^ffiJt J: •) X^ : X2= 8 5:15 
XCiliCF2-:2. 74~2. 28(in, 2 H) 

^*F-NMR(6(p pm)CDC I3/CFC I3) : -112.42, -121.44, 
-123.18 

Exact MS : S!l5tffi ; 5 5 8 . 0 9 1 7 
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; CisHisFiaOs : 5 5 8 . 0 9 1 2 

2' , 3' -31 jjf^f '>-:/n l^y^)^/^7y^3^o :/314.2 g dm o 1) 
. y /l'K216.2g (3 m o 1 ). x h ^ ^^/V-T = l> A :/ n 

K4.4g2tt/tert-:/^yi';i&x=J— /i'0.44g Srftii*. ift?&'t' T?lfe>«? 
l^^ll!iUX95~100'C t L. PIfflfi-C4 I^RIit^Lfcm. 

h y A7Ki§«eT 3 iHi. fiaft:ftit7K-e3ifii^*i^Lfc. #^*i,fci5rn 

nn^jVJ>.f§m\^tt. TIB^( 1 3). ( 1 4)S0f( 1 5)lC^-t-«ji«:^ 

CH2=CHC00CH2CHCH2 (CFz) 4CH2CHCH20CXH=CH2 

I I •••(13) 

OH OH 

CH2=CHC00CHCH2 (CF2) 4CH2CHCH20C0CH=CH2 

I I •••(14) 

CH2OH OH 

CH2=CHC00(j31CH2 (CF2) 4CH2^0C0CH=CH2 ^ ^ ^ ^ 

CH2OH CH2OH 

l&«l-±IB^ n n J|^/^AS^^XtJ5 h P i^;VT ^ :^152 g (1.5m o 1 ) 
^ttii^. 5k?&T-eT^' y /w^^ o y kiss gd.Smo D^Sr^'Dn^ 
/i-AlSOm 1 iC^^ilUT. ^STo- h1)^hKft^m<OU&i-5'Ci:mx.ti: 
V^<t9TKTUfco igTij^Tf^*?&<^** 2^|fflai$Lfc^, 30m 1 <D 
/ ^ y -J^t:^ML. ^ P>JC1 O^^WSJ^Lfco o n 4^ ^i^E 

e>l::B^K:i^^/V'/'n --^dff-vS^^ 

*Sfi!t. $ e>l::»«ISr«ff®*-r5 w i:-CBft«J^^<feD 102.5g(0.2 
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Omo l)Sr#fco ^^i^Dtt. TI5S:( 1 6) ^ tl Z ±^^D^R 

«itJ: !9^^e4&D' : fefifcifeD^liS 5 : 1 5-e*>ofco UTi^l'^hi^ 
fc^k;^4^©^H-NMR, ^^F-NMRStJtExa c t MSnm^t: 

CH2=CHC00CH2CHCH2 (CFj) 4CH2CHCH20C0CH=CH2 

I I •••(16) 

CH2=CHC00 OH 

*H-NMR(5(ppm)CDC I3/TMS) :6.47(d d, IH) ;6. 
44(dd, lH);6.44(dd, lH);6.17(dd, lH);6.15(dd, 
lH):6.11(dd, lH);5.91(dd, lH):5.91(dd, 1 H) : 5. 
87(dd, 1 H) ; 5.64~5.60(m, 1 H) ; 4.50-4.38(111, 1 H) ; 4. 
42, 4.27( d AB q , 2 H) ; 4.30, 4.20( d A B q , 2H);2.73~2. 
28(m, 4 H) ; 2.45( d , 1 H) 

^'F - NMR( 5 (p p m) CDC 1 3/C F C 1 3) : -110.20. -120.44 
Exact MS : SO^ifi ; 5 1 2 . 1399 
ai&fiiL ; C19H20 FgO? : 5 1 2 . 139 5 



CH2=CHC00CH2CHCH2 (CF2) 4CH2CHCH2OH 

I I •••(17) 

CH2=CHC0 0CX)(31=CH2 



^H-NMR(6(p pm)CDC I3/TMS) :6.44(d d, IH) ;6. 
44(dd, lH);6.42(dd, lH);6.15(dd, lH);6.14(dd, 
lH);6.11(dd, lH);5.91(dd, 1 H) : 5.87 { d d 1 H) ; 5. 
86(dd, 1 H) ; 5.64~5.60(m, 1 H) ; 5.48~5.39(m, 1 H) ; 4. 
42, 4.27( d A B q , 2 H) ; 3.82~3.76(m, 2 H) : 2.76( t , 1 H) : 
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2.73~2.28(m, 4 H) 

mmmz-2 

314.2g(lmo 1 )<Dftt> I? tC, 1, 2-lfX(2' , 3' -s^T^t^i^ 
Zfxn \fj\^)^/vy/v:to:3L^:y2U.2 g (Im o 1 ) «rffl V^fca^tt^i£ 

m2-\ bmm^\.x±^mE 78.3g(o.i9mo i)Sr#fca 

fifcifeE*tt8 5 : 1 5-Cli>o^c « T nfc^J*«!J H - NM R , 

- NMRXt^E X a c t M S (^ifeHSr^l-. 
(^«4&EM 

CH2<HC00CH2CHCH2 (CFz) 2CH2CHCH2()C0CH=CH2 

T I •••(18) 

CH2=CHC0O OH 

»H-NMR(fi(ppm)CDCl3/TMS) : 6.46( d d , 1 H) ; 6. 
44(dd, lH);6.42(dd, lH);6.17(dd, lH):6.14(dd, 
lH);6.11(dd, lH);5.91(dd, lH);5.91(dd, 1 H) ; 5. 
87(dd, 1 H) ; 5.64~5.60(m, 1 H) ; 4.50-4.38(111, 1 H) ; 4. 
42, 4.27( d AB q , 2 H) ; 4.29, 4. 19( d A B q , 2 H) ; 2.72-2. 
28(m, 4 H) : 2.45( d , 1 H) 

»9F-NMR(5(p pm)CDC I3/CFC I3) -109.62 
Exact MS : SSitfiS ; 4 1 2 . 1154 
SiSiC ; C17H20F4O7 : 4 1 2 . 1145 
(^^«JE2) 

CH2=CH(X)0CH2(31CH2 (CF2) 2C3i2(3O20H 

I I ♦••(19) 

CH2=C31(X) 0(XO=CH2 
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»H - NMR ( 5{p pin)CDC I3/TMS) :6.44(dd, IH) :6. 
44(dd, lH);6.42(dd, lH);6.14(dd, lH);6.14(dd, 
lH):6.11(dd, lH);5.91(dd. lH);5.87(dd, 1 H) ; 5. 
86(dd, 1 H) ; 5.64~5.60(m, 1 H) ; 5 .48~5.39(m , 1 H) : 4. 
42, 4.27( d A B q , 2 H) : 3.81~3.76(m , 2 H) ; 1.75( t , 2 H) ; 
2.72~2.27(in, 4 H) 

mmm2- 3 

1, 4-lf;<(2' , 3' -:3:.^^'^y'u\^/\^)^/l'y/V:txi-:f^>' 
314.2 g dm o 1 ) (Dj^t> DIC, 1. 6-ir;^(2' , 3' -siyH^i^ 
f/^)^y^7/^;^-o^^•^^>'414.2g (Im o I ) m^^itSk^it^ 
MM 2- 1 trnm^LX. ^^^F 128.6 g (0.21m o I)Sr#fc, ^ 
iSt&Ftt, Tffi^(2 0)T-^*ix5^^«^F^XtJtS:(2 1)-C*$*V 

^^«K»E2«8 5 : 1 5-C*)ofc, ?> n^^b^4fe 0» H - N M 

R. »9F-NMR&t^E X a c t MS^jfe^^r^i", 
(^^ifeFM 

CH2=CHC00CH2CHCH2 (CFj) 6CH2CHCH2X0CH=CH2 

I I •••(20) 

CH2=CHC00 OH 

^H-NMR(fi(ppm)CDC I3/TMS) : 6.47( d d, 1 H) : 
6.44(dd, lH);6.44(dd, lH);6.18(dd. lH):6.15(d 
d, lH);6.11(dd, lH):5.91(dd, lH);5.91(dd, 1 H) 
;5.87(dd, 1 H) ; 5.64~5.60(m, 1 H) ; 4.51~4.38(m, 1 H) : 
4.42, 4.27( d AB q , 2 H) ; 4.30, 4.21 ( d A B q , 2 H) ; 2.74- 
2.28(m. 4 H) ; 2.45( d , 1 H) 

^^F - NMR( 5 (p p m) C D C 1 3/C F C 1 3) : -112.42, -121.44, 
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-123.18 

Exact MS : : 6 1 2 . 1011 

3ai&ffi ; C21H20F12O7 : 6 1 2 . 1017 

CH2=CHC00CH2CHCH2 (CF2) 6CH2CHCH2OH 

I I •••(21) 

CH2=CHC0 0C0CH=CH2 

»H-NMR(6(p pm)CDC I3/TMS) : 6.44( d d , 1 H) ; 

6.44(dd, lH);6.42(dd. lH);6.15(dd, lH);6.14(d 
d, lH);6.11(dd, lH):5.91(dd, lH);5.87(dd, 1 H) 
;5.86(dd, 1 H) : 5.64~5.60(m, 1 H) : 5.48~5.40(m, 1 H) ; 

4.42, 4.27( d AB q , 2 H) ; 3.82— 3.76(m, 2 H) ; 2.77( t , 1 

H) ; 2.74~2.28(m, 4 H) 

mmw 3 - 1 

2' , 3' -ai^K^^t^i^T'D f /w)'<>'V7;W;tny^ i^314.2 g dm o 1 ) 
. T ]} /i'^216.2g (3 m o 1), x h y ^'f- =^ J^zf ^ ^ ^ 
K4.4g, tert-:/^/U*x=i— /i'0.44g Srttiii^^ ^^H^^-Q^^ 

y l> A7)ciS?S-C 3 fiaft:ftffi7k-e3|pIi»5#LfCo #f>tT,fc^na* 
f^J^nmz.\-t. t(lE^( 13). ( 1 4)Xtf( 1 5)T♦^$^^6«^g«r«■ 
-r 5 -fb-a-^feis:^* b T v^ 5 i # ;i e> o 

*r^S&tc. ±fB^ D PTlxyV'A^S^XtJf h y 3if^;WT 5 :^607.2 g ^rttii 
3lc?&T-eT:i' y /V®?:^ n y K362 g (4m o 1 ) ^ a nx}N/PA300 
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iSTU^bo SITil^T^TkJftO** 2l^^fiJitLfc^, 80m 1 ©p< ^'Z 

^MG{7- VyT ^) fVfk- A, 4. 5, 5, 6. 6, 7, 7, - 
:>irir ^-7 fV:tu=f1i>- 1 , 2 , 9, 1 0 - x b 7 134.6 g (0. 

24m o 1 ) ^nito 

CH2=CHC00CH2CHCH2 (CF2) 4CH2CHCH20C0CH=CH2 

I I •••(22) 

CH2=CHC00 0C0ai=CH2 

£tT{C#?>nfc'fb^«fe»^H-NMR. »9F-NMRRtfEx a c 
t US(Dm^^f^-i'o 

»H- NMR( 5 ( p p m) C D G I 3/TMS) : 6.44( d d , 1 H) ; 6. 
44(dd, lH):6.15(dd, lH);6.11(dd, lH);5.91(dd, 
lH):5.87(dd, 1 H) ; 5.64~5.60(m. 1 H) ; 4.42, 4.27( d A 
Bq, 2 H) ; 2.63~2.50(m, 1 H) 

^»F-NMR(5(ppm)CDC I3/CFC I3) • -110.21. -120.44 
Exact MS : iH^feit : 5 6 6 . 1 1 9 5 
m^m. : C22H22F8O8 : 5 6 6 . 118 7 
^M&m 3-2 

1, A-\f:^{2' , 3' -:J^7fi^->zrayf/i^)^jvy/Uytozf^:^ 
314.2g(lmo \)<Dj^t>r)\C^ 1, 2-t:*;^(2' , 3' -^^Hf^if-i^ 
Zfu t'/W)^/W7/W;*-n3i^ ^^214.2 g (Im o 1) ^ffi V^fci^Jl^lilUfi 
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4«5S:jg-C. TI2^(2 6) 7?^ $ix5^^4^H(7^ h^T^ 

4, 5, 5 -T h 7 y Jl-yttJ ^ - 1 , 2, 7, S-v'h^:*' — 

;i')105.4g (0.22m o l)*#fc, 

CH2=CHC00CH2CHCH2 (CF2) 2CH2CHCH20C0CH=CH2 

I I •••(23) 

OH OH 

CH2=CHC00(MCH2 (CF2) 2CH2CHCH20(X)(3i=CH2 

I 1 •••(24) 

CH2OH OH 



CH2=CHC00CHCH2 (CF2) 2CH2(310(MCH=CH2 

CH2OH CH2OH 
CH2=CHC0OCH2CH(3l2 (CF2) 2CH2CHCH20C0CH=(3l2 
CH2=CHC00 0C0CH=CH2 



(2 5) 
(26) 



t MS(Oi^^t:7fi-f-o 

^H-NMR(6(p pin)CDC I3/TMS) :6.45(d d, IH) ;6. 
44(dd, lH);6.16(dd, lH);6.11(dd. lH):5.92(dd, 

1 H) : 5.87(d d , 1 H) ; 5.65~5.61 (m, 1 H) ; 4.42. 4.28( d A 

B q , 2 H) ; 2.63~2.51(m, 1 H) 

i'F-NMR(«(ppin)CDC I3/CFC I3) :-109.63 
Exact MS: Ml^HS. ; 4 6 6 . 1 2 4 4 
: C20H22F4O8 : 4 6 6 . 1 2 5 1 

3-3 



1, 4-tf;^(2' , 3' -:^:i(^i^Z^nlf/U)-<juy^U:t^Zf^^^ 
314.2g(lmo l)(Di^t>*)i:L. 1, 6-^^(2' , 3' -ai^K^iX 
T'n \^ji')^;uyjU:to^^-^yUA.2 g (Im o 1 ) v^yti^^ttll 
^m3 - 1 tmm^X^X^ TfE^(27), (2 8)XU«(2 9){C;^-r^k 
-&iK;^lfe-C, TI2*( 3 0)-^^$tL5^^1^ I (y" h^T^ V /i-m- 
4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 9, 9-Kx*7/U:^n 
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Kt'^V-I, 2, 11, 1 2 -X h 7:t-/i')159.9 g (0.24m o 1 ) 

CH2=CHC00CH2CHCH2 (CF2) 6CH2CHCH20C0CH=CH2 

I I •••(27) 

OH OH 

CH2=(n{C00(jMCH2 ((3?2) 6CH2(jM(3l20C0CH=CH2 ^ ^ ^ ^ 

CH2OH OH 

CH2=(3IC00CHCH2 (.CFz) 6CH2aiOCXH=CH2 

I ■ I •••(29) 

CH2OH CH2OH 

CH2=CHC00(M2CHCH2 (CF2) 6CH2CHCH20C0CH=CH2 

I I •••(30) 

CH2=CHC00 0C0CH=CH2 

£ATf-#?>Jxfcfk^«50^H-NMR. »9F-NMR3^t5Ex a c 

t MS (Dife*iS:^-t-. 

»H-NMR(6(ppm)CDC I3/TMS) : 6.44(d d , 1 H) ; 6. 
43(dd, lH):6.15(dd, lH);6.10(dd, lH);5.91(dd, 
lH);5.86(dd, 1 H) ; 5.64~5.59(m, 1 H) : 4.41, 4.27( d A 
Bq, 2 H) : 2.63~2.49(m, 1 H) 

»9F-NMR(5(ppm)CDCl3/CFCl3) = -112.41, -121.44, 
-123.16 

Exact MS : SlSflS ; 6 6 6 . 1 1 1 4 
; C24H22F12O8 • 6 6 6. 1 1 2 3 



gp, tK!) ui^^y 3-/vi^T^ i; KiSfpiS rA-400j , ^8f^ 

♦t^b^tt»{)3ofifiai5. mitmihmtLx A^iff^z^riMi 

20aSgB«rjS'g' -^-f D ^7 trT='-^5'-(m#!Rlllltl:«!)SrfflV^ 
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MK?^/«TAC7>r/l'A(^JtTHC-TACi»&-r)*f^»{Lfc„ ft»^30% 

rzN-300j . mtc:kfR±:^y 

MPTAt li&-t-)28SSSP. Sl^kMi^^Ji: LT rDAR0CUR1116j 
^/W^aS. T-fe b 7 * y ^'^'fk-g'^) (UtT^f- rDAROCURlliej t 

it, »:v^■T?w(Oa?^Sr. 7*^ .yT'a- hife(§lt±lf j$«100mm/:^) 
-eHC-TACJ::M*Uyt„ ^^^^iSSlMJltStCj; »J 1000m J/c m^cD^^iH 

?^^TAC7-f /WA(£JITHR-TAC-Ai:l&"r) Srf^liiLfco 
jfiLitiSLaL 

2 i l^«|{l?l|Ja^i^«•3p^®?^^TAC7-f /^A(J^^T^ HR-TAC-Bfcl» 

r y h(UtTTMMTAt B&-f-) t 1 {w^-fE^tJ^-CS-g- L * 
S(t:iiafiJc4fe»«r#fco fflfi&4«5^n^*n(c: h ywo; ^^1900mSlfP Sr^S^ t 2 
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ic^\,^xnsxr<Di^)&mmm^^(om^m<Dm^i:fTo-^o 

^ ru-best 35J *)a!i;£Lfc, mt. «rzB!);tffi i LSffiH: 

Wig. 2 *fcg/hRl*^?r^ 1 Jdi^-f o 

# ^0000 o ;^^-/u»:7->'H3!«(S WIS ?&ao;tr-5 r. i J:oT. 

^«@fWI!IKSfe«:JIS K smiz^^xnotc. ij^^Sr^ 1 lc:^-ro 

mmniT if =rm7^^^m)i:m\f^xmmmi:m^Ltco f^m^m: i 
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mii&mi - i^T^ D /i-m- 2, 2, 3, 3, 

4. 4, 5, 5, 6, 6. 7, 7, 8, 8, 9, 9, ^-^-f^fU 
y )V^xi / z^fVzz.'j'X^:^ \) =i-/w(^TFi7EDAi: XU^TMMTA 

^JCV^-C. 7*-< 5^7'='- hjfe(§l#±rfii«90mm/^)-)tff5iii«»l 1 "Cf^ 
«lty!:HC-PET±tC#li«e*|&:ft Ufco m^«IM#*SI(^«S^tt«) 
i •3^ra3i5§mffil25k V, f — ASi!E35m A-C!RJ|5llftfil5Mrad®m^ 

»[»y5«SI*7^/WA|::oVNT. 4 - 1 Xt;f4 - 2 

fl^il*»<^)^il3£S:fTofc:o 3fem«:Fig. 3, Fig. 4 RU^^ 1 Jc^-To 
l^liiiifiHU - 5»t/4 - 6 

*iS«»l 1 - 1 -e^^Lfc^fifc^feA. llj!ig«a|3 - 1 ■e^*feLfc^^«fe 

G. rxBA-ST ^y^)l3ff)V\ (jgfpiS. BS-fb^ttM. =i xi >( ^ )V ^) 
*30% : :^r-> W'>'45% : n - ^ / — /l'25%) i^t/DAR0CUR1116*^ 1 

fc^fia^tl^-eis^ L^j|ftJiiafilc!^«r^fco «a^4j^^:*v^iT,fc^iE 

y^n- hifc(9|#±Jf ii«90mm/5^)-el8ig«fi|2-ef^5!UfcHR 
-TAC-A±lJ:#^ae«rll^L:fco ^^«IB9ltSHc J: OlOOOm J / c 

A«rf^® Lfco #^i^fc^^^&t;«^^SiM7^>'^A^co^^Tll!fi^Rl4 - 
1 2lt/4 - 2 P«lcfFflli^»oay^Srfi^oyt„ Jgm^rFig. 5 . Fig. 
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6 RX^m 1 {::^-r. 
gfe1fe#t4-7grJt4-8 

$Itii«^2-Cf^$S!Lyi:HR-TAC-A©ftt>»? (d. Sit^SI 3 -C<^»! U fcHR-T 

i^j«xt/«Rit7-</wA{;iov>-ciiis«3i4 - 1 i^t;4 - 2 t mmicm^ 

flii^»OjB9:tSrff ofc. 3g^«rFig.7. Fig. 8 2i^t5^ 1 tc^-To 

1 &0^2 t?f^»UfcHC-PETXt/HC-TAC«)5)-)tRS*^. S/hS 
ltspfi.t/ii8»«i4Sr, 4 - 1 Rt/ 4 - 2 I^^JcaiJt Lfc, 

*?:Fig. 9 . Fig. 1 0 RXJ^$i 1 l^l^-fo 

FiTEDAtTMMTAt 1 iZT^-tm^n^-cm-^ L . mi^ t LT h 

§i^±Jf iifi90mm/:^)-C$![3g^ai 1 t^f^fii LfcHC-PET±{J:#||»cS: 

lf-Am«lE35mAT-®J|5li»ai5Mrad©m^j^SrRStt M^OQE-fbt: 

#b*tfe^»[Rr;StSlt7^;wAi::ov>T, lll£«a|4 - 1 St/ 4 - 2 
i l^filJ::fPffi««feoJB9^S:ff ofco ife*«:Fig. 1 1 SU^^ lic^-r., 

t ^aSJt-e70:30. 50:50Xtr30:70OiB-&l»J^-eS^ LyS:;^^^* 
■f Lfc, 
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^ 1 ~ 3 'I'XBA-STtt. rxBA-STv^ V * d >f y^Vi^ y *30% : 

^i^u:^45% •• n-y^f y -/\y25%. Umit^^m< ffifiife) Sr. D.Ul 
6tt. fDAROCURlliej iSp''pi&, yt/l'i^^m. ( 1 -(4 --f y f /l- 
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^1ife«iiS-l&T/5-2 

SrS^ t 2aS<D^«SrS8Mtfc, iJcv^-e, Hifi^ 4 - 1 StJt 4 - 2 

mt&m2 - 2 -^^^tfc^^it^E. Fi7EDASmMllTA?r^2{C;^i- 

h/n:/1900fiSgB4:jS^L2aSO^a[*ISt[{Lfco ^^:v^-e. ^Jfi 
m4 - SRV^A- 4 l^«l::ffisJa^sp«-lsf©Jgds?^^$tLfc«RI*PE 

1 5 SrJK^ 2 {c^-j-, 
^lilwfil5- 5 Si;^5- 6 

^IS^aj 2 - 1 -C-g-^ ti/ti^ifeiD, 3 - 1 -C^^bfc^^it^^ 

G, rxBA-ST i^V:»^JV^i (m&^s B^^b^ttiK, =iu^yjUi^V 
*30% : =^>w:^45% : n ^ y -^1^25%) &t^DAR0CURlll6=Sr^ 2 

LT ^>'^:I^:/1900a:»g|J^I:ia'g'L 2SI§|©^S9[«:2iSLfc. ^^:v^-e, 

iijiiB«ai4 - 5&rj«4 - 6 tmmciSimmmumRxj^i^m^^i^(omiii 

ie*^Fig.l6, 1 7 AtJf^ 2 d^-To 

Mii^ 2 -Cf^® LfcHR-TAC-A(^f^*3») Jd, fiitiW 3 -Cf^» U fcHR-T 
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3 9 

|g|feffl6-lRtJt6-2 
mH&m 3-1 -C^^L/c^^455G timThtirm 3 ic^-fiB^^J^ 

trS'&L 2aSO^«SrW5S!Lfco ftv^-CllJ£|Bl4 - 1 4 - 2 i: 
1^ « KHS JB <Z) ^ ?^ fig n «S I* PET 7 >f /u A $r ® L . 

■C(:t)JB^^<^j|8^$rfT-3fco j^HSrFig. 2 0,2 1 &t5^ 3 Ic^-f. 
g^lfeffil fi - 3 g TJt fi - 4 
^JS«»J3 - 1 -e^^Ufc^^4feG t F17A t 3 »^:^-t-E^S'J^ 

i9oom»Sft«rs^L2a«oaiR«ra5i[Lfco ^r^^xmt&m ^ - 3 R 

«:Fig. 2 2 , 2 3 RtJf^ 3 fC^-To 

mnama- RRtjts - 6 

^J6««I 3-1 -C^^tySi^^JteG, Fi7EDARt/DAR0CURlI16«r« 3 

0IJIS01I4 - 5xuf4 - 6 i mm\ci&m^^unRxj^Mm^mun(Dm 
tmi^^wmnm^noit. jfe^=srFig.2 4, 2 BRxj^^siZTP-r. 

^nfefiai fi - 7 R tJ? 6 - 8 

mmme- sxtre - 6 tcipc-c. mmm2xi^mLtii{R-ikc-k(o 
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ffl5l*««rff ofco jfe^^rFig. 2 6 . 2 7 Xt^^ 3 Jc^-^o 
^Ife^fi - 9^1)^6 - 1 0 

^Hfi**!! 3 - 1 "C^^Lfe^^^feG, TMPTA, FXBA-ST i^i;;«;>^/Wj 

y — /W25%)&t;fDAR0CUR1116iSr^ 3 lc^-rgB^SiJ^-Cfi-g-U¥* 

m&90mm/^)X9i'i&m 2 Tf^K LfcHR-TAC-AJ;i^* t fc« 
fiSltSlC J: •? 1000m J / c m^O^^itllS: SiHlflgjIt Ufig^b^fToTte 

f^$!ibfCo #?>ixfc^JKXt/i^Ri*7-f y^A^^:ov^T. ^J£^ 6 - 1 
- 2 tlRlfi|/j:Wg|K8ft$rfToyt. Jfe*^Fig.2 8. 2 9Rt/^ 

Wjj fi w e - 11-6-14 

IIJfi*»J 3 - 2 -e^^Uit^^it&H. F17A, TMHTAXttPiyEDAS:^ 3 
Jc^i-E^SiJ^-CS^ U*fi{*iiafi)c<teSr#fco »^4«5*ti^tHJ:S«E 
t LT h/W3:>'i900fifi»«rjS'a't 4aSo^«SrBil!lLfco JJcvx-C 
5, 7^=1- h jfe(5lt±rf^«90mm/^)-)-CfSlji«a| 1 -Cf^SLfcHC 
-PET±{^«-^tKSrM*Ufco m^«B8l*ISJc J: t) iDitlgmBE125 k V . 
If-Amjt35m A-C!RJ|Xill*15M r a d 05®^*! RSiW L . mt^n 

- 2 t l^«?fe^fl6^»5rfTofc„ Jg^SrFig. 3 0-3 SRXJ^mSi^^ 
•to 
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F,7A looafissj. mmt vx h;i^=^:^moM&^^m^Lmm^m 

FwEDAXttTMMTAi: , DAR0CUR1116i 3 J^^i'iB^fil^T^jlg-g' L 
^ti^ivK^mt LT h/i'3::/i900mfl:eiJSrig^L 2S!^©^aE$ril 
MLfCo ^^:V^-Cx^ ^^=1- hife(§l#±tfit5r90mm/:J»-e$!tig^»J 
2 -Cf^KbircHR-TAC-AilCl^-M^Sr^^Lfco ^^IH fig J; 5 10 
00m J / c m^oi^^i^Sr 3 Islflglt LSE^k^fro T(SJ@0f ¥W?fOJg 
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R'0CH2CHRCHCH20R3 

,1 I ^ • • • (1) 

R^O OR^ 

R2 0i!?/j;< t i>-:^RXJ^R^RX^R'*(0^pii:< t t-*^t±, T y 
D-fyvSXtt^ ^ y n W'/v£Sr^"to R «, 7y^lI^^2R± 

2) ^7 y^g^tlK^ r y /Hftji^^X/WiS. R^X 
U5R2«)-:tr*ST^ y ^ y a-r/i'S. teSl^dSTKlK 
M^iSr^ U> R3JltJ«R*tO-;&*ST^ y nxf/wSXttp^ ^ i?" y n 

H-g-iK^ y /ui^a^^T^/v. Rt5S;(l)'l'. RK R^ R' 

RUfR'»dS|M-XB:^/£5S-C*> 19 . T y ny( fV^X^;^ 9 ^ ^} 

3) !t*o*5ffl 1 ym^-^mi^ ^)Ttj^ y /viseaij^T^/w 

4) -^7 y^^tHO ^')T^ y ^(1)4^, R^R 



wo 97/30021 PCT/JP97rtMB56 

4 4 



wo 97/30021 




PCT/JP97y00356 



F i g. 1 



8r 




400 



500 600 700 

iSfi(nm) 



800 



F i g. 2 



8 



SIJfi«4-2 




400 



500 600 TOO 



800 



F i g. 3 



8 



ll«S«4 -3 




400 500 600 700 800 

i^fi(nm) 



wo 97/30021 



PCT/JP97/00356 



12 



R«$(%) 
8 



F i g. 4 ^ 



SgJfiW 4-4 




400 500 600 700 800 

&S(niii) 



8 



Slt{E^4 - 5 



F i g. 5 




400 500 tiOO 700 800 

$S(nin) 



8 



F i g. 6 



IIS(Ei»4 - 6 




400 500 600 700 800 

l£lE(nni) 



WO97A30021 



PCT/JP97/00356 



f2 



mmm4- 7 



F i g. 7 4 



400 500 600 700 800 



8 




RM-1J(%) 
8r 



F i g. 9 



It IS «I1 




400 500 600 700 800 

&fi(nin) 



wo 97/30021 



PCT/JP97/00356 



12 



8i 



Fig. 10 4 



400 500 600 700 800 

«g(nni) 



Fig. 11 



tfcttW3 




400 500 600 700 800 



8 



Fig. 12 




400 



500 600 700 

il£fi(nm) 



800 



wo 97/30021 



PCT/JP97/00356 



8( 



F i g. 1 3 4 




400 500 €00 700 800 

%fi(nm) 



81 



Fig. 14 




400 500 600 700 800 

atfiCnin) 



8r 



F i E . 1 5 6 




400 500 600 700 800 

iltfi(nin) 



wo 97/30021 



6. 



12 



PCT/JP97/00356 



8 



F i g. 1 6 4 




8 



Fig. 17 




400 500 600 700 800 

&S(nm) 



Fig. 18 



400 SOO 600 700 800 



wo 97/30021 



PCT/JP97/003S6 



8r 



Fig. 19 



12 



400 500 600 700 800 



Fig. 2 0 




400 500 600 700 800 



8 



HlfefW 6-2 



Fig. 2 1 




400 500 600 700 800 



wo 97/30021 



8/ 



F i 




400 500 fiOO 700 800 



F f 




8r 



6 



Fig. 2 4 




400 500 600 700 800 

j!fefi(nm) 



WO97A30021 PCT/JP97/00356 




8 
6 

Fig. 25 

4 

2 



400 500 600 700 800 

8 
6 

Fig. 2 6 

4 

2 



400 500 600 700 





Fig. 2 7 




wo 97/30021 



PCT/JP97/00356 



10/ 

^2 

8r 



6 



Fig. 2 8 




400 500 600 700 800 

aSfi(nm) 



F i 




400 500 600 700 800 

%:S(nin) 




400 500 600 700 800 



wo 97/30021 



12 



PCT/JP97/00356 



8 



Fig. 31 



ni&me- 1 2 




400 500 600 TOO 800 



8 



Fig. 32 




400 SOO 600 700 

&S(nfn) 



800 



8 



F I g. 3 3 6 



|IMI«6- 1 4 




400 



SOO 600 700 800 



wo 97/30021 PCT/JP97fl»356 

^2 



F I g 



8 



6 

3 4 4 

2 




400 500 600 700 



800 



8 




400 



500 600 700 

&S(nn)) 



INiraiNATIONAL SEARCH REPORT 



Intentationai appliotioo No. 

PCT/JP97/00356 



A. CLASSinCATION OF SUBJECT MATTER 

Int. Cl^ C07C69/653, C08F20/28, C08F20/22, C09D4/02, B32B27/30 
According to Intenntioiiit Patent aanificitkya (IPC) or to both nalioiMl clasiiGcation and IPC 



FIELDS SEARCHED 



Minimum documentatioa aearcfacd (cUssificttkm system followed by dassificatioo symbob) 

Int. Cl^ C07C69/653, C08F20/28, C08F20/22, C09D4/02, B32B27/30 



DocnmeoatiOT searched dher ifaaa minimum dnnimmmion tt> the extent ttut such documents are tnduded in the Helds searched 



Electiottic data base consulted during the inientatiooal search (name of data base and, where practicabie, search terms used) 
CAS ONLINE 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Qtatioa of document, with indication* where appropriate, of the relevant passages 



Relevant to datm No. 



JP, 62-22735, A (Hoechst AG. ) , 
January 30, 1987 (30. 01. 87), 
Example 3 & EP, 209060, A & D£, 3525494, A 

JP, 3-215453, A (Nippon Kayaku Co., Ltd.), 
September 20, 1991 (20- 09. 91), 
Full specifications (Family: none) 

JP, 4-356443, A (Nippon Kayaku Co., Ltd.), 
December 10, 1992 (10. 12. 92), 
Full specifications (Family: none) 

JP, 62-199643, A (Dainippon Ink and Chemicals, 
Inc. ) , 

September 3, 1987 (03. 09. 87) 
Full descriptions &"EP; 243605, A 
& DE, 3786192, A 



1-10 



1-10 



1-10 



1-10 



I I Further documents are listed in the ooDtinuatioo of Box C | j See patent family annex. 



Special categories of died d ofu i nr n ts: 

" docpprnt dr fiain g lhetcaeralstateof the art which fa not considcied 
. tobeof particalarrelevaBce 

*1S~ earlicrdocaaacat bat pttfalisfaedott or after the iatcrutioMiGliiif dale 

**L*' do a ia wai wkkh osy throw doabts oo priority daiiD(s) or whkh fa 
cited to cstaUfah the pablicatioa dale of anodier citaiioa or other 
special ream (as speaSed) 

**0** docimcat icfeirias K> so osai dfadosste, use, exhibitkra or other 



docanrat pwfciithfd prior to ihciateimatioDil miagdaie hot Ulcr than 
the priority dato cfaiaied 



^ later doc smea tpuMfahed after the iBicmatioaalfiHigdateor priority 
dale aad aol ta ooafUct with Ike applkatioa hot citod to oadentaad 
the priadpte or theory oaderiyiBg the taveatioa 

*X* docameai of pankularrdevaact; the claimed laveatioaoaBaoi be 
c oaaktof cd novel or caaaoi he eoasidcred to ixwolve aa laweative 
stepwhea the docaaaeat fa takea aloae 

*nr docameat of particoUrnlevsoee: the claimed inveattoo caaaoi be 
c easld M cd to involve aa iavcalive step when the docamrat fa 
oombiaed with ooeormoie other sach docuBwats, such coDbiaaiioa 
beiaf obviooBtoapcisoo skilled ia the an 

"it" doo i a i rj it oiembcr of the s»a>c patent Cupfly 



Date of the actoal oonipletion of the intentatioital search 
April 18, 1997 (18. 04. 97) 



Date of mailing of the intematiooal search report 

April 30, 1997 (30. 04. 97) 



Name and mailing addfcss of the ISA/ 

Japanese Patent Office 

Facsiinile No. 



Authorized officer 



Telepbooe No. 



Form PCr/ISA/210 (second sheet) (July 1992) 



SBRtbH*^ PCT/JP97/00356 



A. «Bflos^«»s©»a msmsf^m ( i po > 

Intel. ' C 0 7 C 6 9/6 5 3. C08F 2 0/2 8, C08F 2 0/2 2. C09D4/02. B32B27/30 

m^i'n-yiz&'mm (msmmwi (i po ) 

Intel. • C07C69/653. C08F20/28. C08F20/22. C09D4/02. B32B27/30 



CAS ONLINE 



JP, 62-22735. A 7m*/^r'♦**•/t7^) 30. Ifl. 1987 (30. 01. 87) 

& E P. 209060. A & DE. 3525494. A 

J P. 3-215453. A (B^l^d^d^ic^^ii:) 20. 9R. 1991 (20. 09. 91) 

(7 T 5 y -<£ L) 

JP, 4-356443. A (B*<bJMi|cSC^5tt) 10. 12)1. 1992 (10. 12. 92) 
mm»kW (7r5'J-'XL) 

JP. 62-199643. A C^H*'f >+<t^XIII<*St4fetl:) 3. 911. 1987 
(03.09.87) 

& E P. 243605. A & DE. 3786192. A 



ai»©CBB<D8^ 



A 
A 
A 



1-10 



1-10 



1-10 



1-10 



t>© 
o 

TLj ft^£Si:«Hi««ie-rs:^xaib©:s:it©%^ 
B«L < «ffii©<#»itta**«sr-rsfc»<c?iffli-i 



©B©«c^«snfc*tt 
TTj sedigiBxaflE5kB«(c^»tiyt:A:iitT«oT 
■ciBBst^@i-«b©'etttt<, iBisosiax»*a 
a»©9ff©^»ir9iffl-r 2 «>© 

rxj *$K:B8»o*-5:Ji:«T?*oT, 3SDti«©*T?5EW 

©irISli X jil^A<<c 1. ' ^ ^x. & n S t> © 
rvj ^icMig©*s:S3«r*oT. aa:Ji:i«i«i© i Et 

r&j |^-'<-r>h7T 5 «)-X« 



SBSiE^^TL^B 



18. 0 4. 9 7 



30 .04. 97 



SRiasan©«ft:&cf«Tjt 

B^a^SlF/f (I SA/J P) 

imSr^ 1 0 0 
$^«:^ftGBKS;^BBHT§ 4 3 3 # 



4H 



9 5 4 6 



s * a »i s 

SSS# 03-3581-1101 1^1$ 3443 



a^PCT/I SA/2 1 0 (»2'<-v?) (1 9 9 2^7fl) 



